The reduction of flower bud density by gibberellin sprays, to adjust the cropping 11 level, is a novel approach to fruit thinning of peach and nectarine. A linear reduction in the 12 number of flowers developed per unit of shoot length was found following the spray 13 application of increasing concentrations of GA 3 , in the nectarine cultivar Crimson Gold. 14 These reductions in flower number led to reductions in yield at harvest, and increases in 15 mean fruit weight. Flowering was slightly delayed by the GA 3 treatments, but no 16 differences in ripening were detected at harvest, this depending rather on fruit size. 
mean fruit weight calculated from them. In experiments 2 and 3, random samples of 10 1 fruits from three blocks of treatments were collected to carry out tests of the pH of the 2 juice, soluble solids with a hand refractometer, and flesh firmness with an Effeggi 3 penetrometer on two opposite sides of the fruit. Also, the length and diameter of fruits 4
were measured, and the L/D ratio worked out from them. 5
Evaluation of vegetative growth was made in experiments 2 and 3, by measuring 6 trunk girths at about 20 cm above the union, both at the start and at the end of the 7 experiment, from which the trunk-cross-sectional areas (TCSA) were calculated. In 8 experiment 2, trunk girths were also measured in the winter 1998-99. Besides, 10 shoots 9
were cut at the end of October, after leaf fall, to measure their length. In experiment 2, the 10 length of 10 long shoots, and 10 fruiting spurs were also recorded in the spring of 1999 at 11 bloom time. 12 13 3. Results 14 Experiment 1.-The weather during the winter 1997-1998 was most unusual in the 15 area, with heavy fog and very low temperatures in February, and warm weather and some 16 frosts in March, which resulted in a very irregular flowering, with the bloom period 17 extended along a very long time, which made very difficult the evaluation of bloom 18 density. However, at harvest (Figure 1 ), the recording of the yield and the number of fruits 19 grown per tree showed a significant decrease as the concentration of GA 3 applied increased 20 following a quadratic pattern (R 2 = 0.520; P  0.01; and R 2 = 0.497; P  0.01 respectively). 21
On the contrary, the mean weight of fruits increased following a quadratic pattern (R 2 = 22 0.480; P  0.01) with the concentration of gibberellin applied in the previous year, with a 23 maximum value around 250 mg/L GA 3 . 24 (Insert Figure 1 ) 25 Experiment 2.-A second experiment was designed in 1998-1999 to confirm the 1 results obtained, and to have a close look at the fruit development process. 2 At bloom, in the spring of 1999, the trees that were sprayed with GA 3 flowered 3 later, and the flowers were more elongated than those left untreated. Besides, a decrease in 4 bloom density was recorded in the trees treated with GA 3 , this effect increasing with the 5 concentration. Regression analysis of the number of flowers per unit of shoot length 6 against the concentration of GA 3 applied showed a linear decrease both in long shoots (r = 7 -0.895; P  0.01) and in fruiting spurs (r = -0.488; P  0.05) (Figure 2 (Table 1) . 21
However, the soluble solids content of the fruits increased linearly with the concentration 22
of GA 3 applied to the trees (r = 0.622; P  0.05). The soluble solids content of the fruits 23 was also negatively correlated with the number of fruits grown per tree (r = -0.712; P  increasing concentrations of GA 3 (r = 0.959; P  0.001) ( Figure 6 ). On the contrary, shoot 6 extension growth was not affected by the gibberellin treatments (Table 2 ). During 1999, 7 tree growth as measured by the TCSA increment or by shoot extension growth, was similar 8 for all the treatments applied. 9 (Insert Figure 6 and Table 2 ) 10 Experiment 3.-The three thinning levels resulted, at harvest, in different yields, and 11 number of the fruits produced by the trees (Table 3) , although, the final crop was greater in 12 the trees subjected to the heavy thinning level than in those medium thinned. This was due 13 to a greater increase in the weight of fruits in the heavy-thinned trees than in those 14 moderately thinned. 15 (Insert Table 3 ) 16
Regression analysis of data against the number of fruits per tree showed a linear 17 increase in yield (r = 0.947; P  0.001) with increasing crop loads, and a curvilinear pattern 18 of decrease in mean fruit weight as the number of fruits produced per tree increased (r = -19 0.937; P  0.001) (Figure 7 ). The measurement of the length and diameter of fruits showed 20 no variations in the ratio between them (data not shown). 21 (Insert Figure 7) 22
The analysis of different parameters to evaluate fruit maturity showed that the 23 soluble solids content of fruits decreased linearly with increasing crop-loads (r = -0.751; Pobserved for the size of fruits. The yield, number of fruits produced, and mean size of 1 fruits from trees treated with 300 mg L -1 were similar to those from the hand thinned trees. 2
However, comparing these with data from experiment 3, it can be observed that the 3 thinning levels in the experiment 2 were heavier, for which the application with 200 mg L -1 4 of GA 3 could be considered as the best to apply to obtain a crop of good quality fruit. 5
Changes in flower development occurred in trees treated with GA 3 : flowers were 6 more elongated than those in the untreated trees, and a delay in bloom date was observed 7 as reviewed by Anderson and Seeley (1993) . These effects were more evident with the 8 increase in the concentration of GA 3 applied. However, no differences appeared at harvest 9 in fruit shape, or any other fruit quality parameters. In fact, fruit ripening appeared to be far 10 more related to fruit growth, as both the soluble solids content and the flesh firmness were 11 correlated with the size of the fruit. This was confirmed in the experiment 3, where fruits 12 had greater concentration of soluble solids and lesser firmness as their size increased, as a 13 result of the reduction of crop-load by hand-thinning. 14 Generally, an increase in vegetative growth was found following reductions in 15 crop-load in peach and other fruit species (Chalmers and van den Ende, 1975; Blanco et
The application of GA 3 to the trees late in July does not affect shoot growth, as 23 their growing period has ended by then. Nevertheless, an effect on total vegetative growthyear no effects have been recorded, similar to the result obtained when crop-load was 1 altered by hand thinning. 2
The cropping relationships in the nectarine 'Crimson Gold', as found in experiment 3 1, followed a pattern similar to other cultivars of peach (Rowe and Johnson, 1992; Blanco 4 et al., 1995) . In this experiment, the heaviest level of fruit thinning was lighter than in the 5 experiment reported by these authors, for which the best fitted trend for the yield was 6 linear rather than quadratic. The mean fruit weight followed a curvilinear trend with 7 changes in the number of fruits grown as reported by these workers. From this equation, 8 the optimum crop-loads to produce good quality fruit may be established. 9
The results of these experiments show that GA 3 applied in July to 'Crimson Gold' 10 nectarine trees can effectively reduce flower density and consequently crop-load to 11 produce high quality fruit without any extra hand thinning. Nevertheless, some authors 12 (Costa, personal communication) claim that in many peach cultivars, the reduction in 13 flower density does not result in greater fruit size at harvest. As they have observed, the 14 distribution of flowers along the fruiting shoots is uneven, and consequently, the fruits 15 yielded do not attain a good commercial size. On the other hand, Royo et al. (in 16 preparation) have studied the importance of fruit distribution along the shoots in different 17 peach and nectarine cultivars, and have found that certain cultivars are very sensitive, 18 needing a uniform distribution, while others produce good quality fruit with an uneven 19 distribution of fruits. Consequently, these last cultivars can be thinned by gibberellin 20 application in the previous summer. Crimson Gold appears to be a cultivar that does not 21 need an even distribution of fruits and so, the application of GA 3 may well be a substitute 22 for fruit thinning. 
